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(54) SEMICONDUCTOR WAFER PROCESSING APPARATUS AND TREATMENT 

(57)Abstract: 

PROBLEM TO BE SOLVED: To efficiently dry a 
semiconductor wafer in a production line having the 
number of many water-washing processes by a method 
wherein the surface tension of an isopropyl alcohol liquid 
layer is made to work so that the wafer is gradually 
pulled up from a water-washing tank formed with the 
isopropyl alcohol liquid layer and moisture on the surface 
of the wafer is removed. 

SOLUTION: When water-washing processes end, an 
isopropyl alcohol(IPA) solution is flowed in a water- 
washing tank 1. Then, a wafer 9 is gradually pulled up 
from the tank 1 along with a boat 8. When the wafer 9 is 
gradually pulled up, the surface of the wafer 9, which has 
been dipped in pure water, is made to pass through the 
area of an I PA liquid layer 1 1 . When the surface of the wafer 9 is made to pass through this 
layer 1 1 the pure water on the surface of the wafer 9 is made to substitute for the IPA 
solution. The surface tension of the layer 1 1 works so that an surface layer in the layer 11 is 
repelled from the surface of the wafer 9. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] Especially this invention relates to the technique of removing the attached 
groundwater of a semi-conductor wafer effectively, about a semi-conductor wafer processor and an art. 
[0002] 

[Description of the Prior Art] Many processes which rinse a semi-conductor wafer (henceforth a wafer) 
in pure water exist in the production process of a semiconductor device. Desiccation for removing the 
water which furthermore adhered to the wafer in this case is performed. There is the drying method 
which used the so-called isopropyl alcohol (henceforth IP A) for the desiccation approach of this water. 
[0003] The approach of former versatility is proposed as the desiccation approach using above- 
mentioned IPA. In this, there is a technique indicated by JP562-198126,A as an approach the remains of 
desiccation of waterdrop (henceforth a water mark) do not remain on the surface of a wafer after 
desiccation. 

[0004] Hereafter, this Prior art is explained based on drawingj4 . Drawin g 4 is the outline block diagram 
of the wafer desiccation processor in this Prior art. As shown in drawin g 4 , the tubed container 101 and 
the tubed container 102 are connected through the piping 103 of the upper part, and a rinse tank 104 is 
formed in the above-mentioned tubed container 101, and a feed pipe 105 and a drain pipe 106 connect 
with this pars basilaris ossis occipitalis - having - moreover, that middle - drain pipe 106a is 

connected to the side attachment wall. 

[0005] On the other hand, the steamy generating section 107 is formed in the tubed container 102, and 
IPA 108 is stored by this steamy generating section 107. And the heater 109 is installed in the pars 
basilaris ossis occipitalis of the above-mentioned tubed container 102. Moreover, the shield 1 10 which 
can be freely opened and closed to the pars intermedia of the above-mentioned piping 103 is formed. 
[0006] Next, the desiccation approach using this equipment is explained. First, pure water is beforehand 
supplied from a feed pipe 105, and the wafer cartridge 112 which contained the wafer 1 1 1 is set into the 
rinse tank 104 discharged by drain pipe 106a in excessive pure water. The meantime and a drain pipe 
106 are close ******** 

[0007] The shield 1 10 of the stop above-mentioned is opened for supply of pure water in the phase 
which rinsing of desired time amount ended, and the IPA steam which heats IPA 108 and is generated at 
a heater 109 is introduced to the tubed container 101. And a drain pipe 106 is released and the scupper 
of a rinse tank 104 is performed. This scupper is performed gradually. 

[0008] The part gradually located on the water surface increases from the condition that some wafers 
1 1 1 came out to the water surface by this scupper, and the whole ** wafer comes to appear on the water 
surface at last. Thus, by dropping water level gradually, condensation of an IPA steam takes place from 
the wafer section which appeared on the water surface one by one, and this wafer section dries. 
Condensed IPA flows down the front face of a wafer 111, and dissolves it underwater. And if it passes 
for a time after the whole wafer 1 1 1 comes out on the water surface, desiccation of the whole wafer 1 1 1 
will be attained. 
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[0009] 

[Problem(s) to be Solved by the Invention] In such a Prior art, the time amount for desiccation 
processing of a wafer becomes very long. For example, the time amount which one desiccation takes 
becomes in about 15 minutes. 

[0010] This is based on the following reasons. That is, although a wafer comes out on the water surface 
gradually as mentioned above, it is for it taking much time amount that an IPA steam makes it adhere 
uniformly on the surface of a wafer. 

[001 1] Moreover, if it is going to shorten this drying time, it is necessary to heighten the serviceability 
of an IPA steam, and a processor will be enlarged. And the floor occupancy area of a production line 
comes to increase. This is because it is necessary to be equipped with much IPA steamy generating 
facilities for generating an IPA steam in this case. Furthermore, in order to make it an IPA steam not 
condense for piping 103, it is because it is necessary to keep piping 103 warm to fixed temperature. 
[0012] The object of this invention solves the above-mentioned trouble, is the production line of a 
semiconductor device with many rinsing processes, and is to offer the semi-conductor wafer processor 
and art which can dry a wafer efficiently. 
[0013] 

[Means for Solving the Problem] For this reason, the semi-conductor wafer processor of this invention is 
a semi-conductor wafer processor which a semi-conductor wafer is rinsed and is dried further, and it has 
the rinse tank with which an IPA solution layer is formed in the water surface of pure water, and said 
semi-conductor wafer can pull up more nearly gradually than said rinse tank, and the moisture of said 
semi-conductor wafer front face is removed. 

[0014] In this semi-conductor wafer processor, it is the semi-conductor wafer processor of structure 
which the pure water for rinsing overflows from the upper part of said rinse tank, and along the edge of 
the upper part of said rinse tank, an IPA incurrent pore distributes, and is prepared [ a feed pipe is 
formed in a rinse tank, ], an IPA solution is supplied to a pure-water front face from said IPA incurrent 
pore, and said IPA solution layer is formed in said pure-water front face. 

[0015] In processing of the semi-conductor wafer using this semi-conductor wafer processor, after 
rinsing a semi-conductor wafer within the rinse tank of said semi-conductor wafer processor, IPA is 
supplied [ said feed pipe ] for the feed water to a closing rinse tank to said pure-water front face through 
said IPA incurrent pore at a stop and a degree, said IPA solution layer is formed, said semi-conductor 
wafer immersed in the rinse tank is pulled up gradually, and the moisture adhering to the front face of 
said semi-conductor wafer is removed. 

[0016] Or after pulling up a semi-conductor wafer from said rinse tank, said semi-conductor wafer is 

continuously dried with an IPA dryer. 

[0017] 

[Embodiment of the Invention] Next, based on d rawin g 1 , the semi-conductor wafer processor which is 
the gestalt of operation of this invention is explained. Drawing 1 (a) is the front view of the processor for 
for performing rinsing and desiccation of a semi-conductor wafer. And drawing 1 (b) is the top view of 
this processor. 

[001 8] As shown in drawin g 1 (a) and drawing,! (b), the IPA inlet 2 is attached in the upper part of a 
rinse tank 1. This IPA inlet 2 is formed along the edge of the rinse tank upper part, as shown in drawing 
1 (b). And the IPA installation tubing 3 is connected to this IPA inlet 2. Furthermore, an incurrent pore 4 
is formed in this IPA inlet 2. Here, this incurrent pore 4 is in the location which turns dovra more 
slightly than the top face of a rinse tank 1, and it distributes to the IPA inlet 2 uniformly, and it is 
prepared in it. And the bulb 5 which performs closing motion for IPA installation in the IPA installation 
tubing 3 is attached. 

[0019] Furthermore, the feed pipe 7 is formed in the place located in the pars basilaris ossis occipitalis 
of a rinse tank 1 . It is put into the wafer 9 with which the boat 8 was equipped by such rinse tank 1, and 
rinsing and desiccation are made. 

[0020] Next, that procedure is explained about rinsing at the time of using this processor, and the 
subsequent desiccation approach. At the process of rinsing, pure water stores water to a rinse tank 1 . 
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And a boat 8 is equipped with about 50 wafers 9, and it is immersed in a rinse tank 1 . And as shown in 
drawin g 1 (a), the pure-water jet 6 from a feed pipe 7 spouts toward a wafer 9, and a wafer 9 is washed 
effectively. Here, the pure water of an excess overflows the upper part of a rinse tank 1, and comes to be 
drained. 

[0021] Thus, after rinsing of a wafer 9 is completed next, it is necessary to remove the moisture adhering 
to the front face of a wafer 9, i.e., desiccation of a wafer. Desiccation of this wafer 9 is performed as 
follows. 

[0022] Termination of a rinsing process stops the jet of the pure water from a feed pipe 7. And a bulb 5 
opens in the condition of pure water filling and storing in a rinse tank 1 . Next, an IP A solution flows 
from an incurrent pore 4 via the IPA inlet 2 through the IP A installation tubing 3. This IP A solution 
spreads on the pure-water front face stored in a rinse tank 1 . In the flare of this IPA solution, time 
amount until a bonnet IPA solution layer is uniformly formed for an IPA solution in a pure-water front 
face is about 30 seconds. 

[0023] Next, a wafer 9 can pull up from a rinse tank 1 gradually with a boat 8. Here, the raising rate of 
this wafer 9 is set up so that it may become [ second ] in l-2nim /. The condition of raising of this wafer 
9 comes to be shown in d ra wing 2 . That is, pure water 10 and the IPA solution layer 1 1 formed in the 
front face are in a rinse tank 1 . Here, the thickness of this IPA solution layer 1 1 is about 5mm. 
[0024] And if a wafer 9 can pull up gradually, as for the front face of the wafer 9 immersed into pure 
water, it will pass through the field of the IPA solution layer 1 1 . And when passing this IPA solution 
layer 1 1 , the pure water of the front face of the above-mentioned wafer 9 is permuted by the IPA 
solution. Moreover, surface tension works so that the surface layer of the IPA solution layer 1 1 may be 
crawled from the front face of a wafer 9. Thus, the moisture and IPA solution of wafer 9 front face will 
be removed, and a wafer 9 will dry them. 

[0025] With the gestalt of this operation, the time amount which desiccation of a wafer 9 takes becomes 
within 2 minutes. This is the greatest value estimated as raising time amount of a wafer 9 about 30 
seconds as time amount for forming the IPA solution layer 1 1 as about (it is the case of a 6 inch phi 
wafer) 90 seconds. 

[0026] Next, the desiccation approach different from the above is explained based on drawin g 3 . 
Predrying of the wafer 9 laid in the boat 8 is made with introduction and the semi-conductor wafer 
processor which carried out point **. Here, in this predrying, it is similarly made with having carried out 
point ** fundamentally. That is, the IPA solution layer 1 1 is formed in the surface layer of the pure 
water 10 stored in the rinse tank 1, it lets this pure water 10 and the IPA solution layer 1 1 pass, and a 
wafer 9 can pull up. Here, a raising rate is set up so that it may become [ second ] in about 10mm /. 
Thus, a raising rate is made high and coarse desiccation of a wafer is made. 

[0027] Next, as shown in drawin g 3 , the wafer 9 which predrying finished is put in by the IPA tub 13 of 
the IPA dryer 12. IPA14 is stored by this IPA tub 13, and it becomes hot at the heater (not shown). And 
the IPA steam 15 is full. The water-cooled pipe 16 is installed in the upper part of the IPA tub 13, the 
upper part of the IPA steam 15 is cooled now, and it is made for an IPA steam to have not leaked from 
the IPA tub 13 here. And the carrier 17 which lays a wafer 9 is put on the carrier susceptor 18 prepared 
in this IPA tub 13 the time for about 30 seconds. And a wafer 9 is pulled out from the IPA tub 13 with a 
carrier 17, and desiccation of a wafer 9 ends it. 

[0028] In this case, it becomes the desiccation approach which can respond to diameter-ization of 
macrostomia of a semi-conductor wafer. For example, if the aperture of a wafer 9 becomes large with 12 
inch phi, it will become an effective approach especially. By the 1st desiccation approach, if the aperture 
of a wafer becomes large in this way, the time amount which raising of the wafer from a rinse tank 1 
takes will increase. With a 12 inch phi wafer, the time amount which this raising takes becomes about 
200 seconds. On the other hand, by the 2nd desiccation approach, it has been about 40 seconds. Thus, 
the 2nd desiccation approach becomes effective, when a wafer becomes diameter-ization of 
macrostomia and it shortens the drying time. 

[0029] The case where a wafer passes pure water and the IPA solution layer of the front face, and it can 
pull up is explained by the gestalt of the above operation. However, even when a wafer is fixed to 
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reverse and pure water is gradually drained from a rinse tank, it mentions similarly that a wafer is dried. 
[0030] 

[Effect of the Invention] Thus, in this invention, a semi-conductor wafer can be pulled up through the 
IPA solution layer formed in a pure-water front face, and the moisture which adheres to a wafer front 
face after rinsing is removed. 

[003 1] For this reason, at a Prior art, although the time amount for desiccation processing of a wafer had 
become in about 15 minutes, it is substantially shortened with about 3 minutes by this invention. 
[0032] Moreover, the semi-conductor wafer processor of this invention fits the miniaturization of 
equipment. And the floor occupancy area of the processor in a production line becomes small, and a 
deployment of the production line for which many processors are needed is attained. 
[0033] In addition, since moisture can be prevented from having adhered to the wafer front face by the 
approach of this invention when a wafer comes out into atmospheric air, there is no problem of a water 
mark which carried out point **. 

[0034] Thus, this invention is the production line of a semiconductor device with many rinsing 
processes, and enables it to dry a wafer efficiently. 

[Translation done.] 
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Drawing selection jdrawin^^^ 




[Translation done.] 
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t-:? (Il^$n.-r) Tl^'^n.TV^i.o -etX, IP 
A«^l 5*iS:SSLTV^§. i^T--. IPAltl3cO± 

50 mz7\<.i%7U ri 6 *>'isasii, iix-c- 1 p a^ 1 5 



(4) 



^M¥9-2 1 3 672 



[0028] ZCOi^li^ ^li^ft-^x^N^O^Pg-fktM 

-tim-^izmittci, 

[0029] i;}±com^comMXn. '^xAiiM^Kfei 

iz-o\^xmm^tix\^h, mz. -^x^Njing 

^fim<.isi^Aimmt-hm^izm7i<$tii%^x'mm 20 

tc, 7xA{i$2*iSn-g.itt3waLTfc<. 
[0030] 

wmmtizm^^tii i PAmmrMbx^\^±ift^ 

fi. 7Ki5E^^c^xy^^ffi(^ft«1-S*^S^IM*^^^& , 
[003 1] ZWzlib. m^iOmXli.. -^X^NCOIS^ 
^!ia<?)it>6mia*n 5ji-mmz^j:r,X\^fzij<. *%Hfl 

[0 0 3 2] *3^H^SOi|i^fr^x^N3!PI^BI±, 

mm<DA-^m^i>zmi-i i> cor s.^LT.tat^-^y 30 

[0 0 3 3] ^rfc. *?&H3<7):SrffiT-(i. '>x^N*^-:^m4> 
tcffiS B$tc*-8-*^''>x^NmC3##LT V'i^ui a tdt' 

[0034] rcT) i 0 (CLT . ^K^Xgc?)^ 



iit:'S)i.o 

mx'h^. 

im3]:^mcom2cr)^mmMmi-^fzMm. 



[04 ] fi^*^o^^^ti^i^^BJ'tl./t*b<7)^xA 
1, 1 04 7mw 

2 I P A#AP 

3 I P A^At 

5 

6 a7]<lt^ 
7, 105 *^;Kt 
8 ^^-h 
9,111 '^xJ\ 
1 0 

1 1 I PA?1S 
12 IPAfg«^fi| 

13.107 I P Art 

14.108 I PA 
15 IPA^Sl 

1 6 7|c^^yNMr 

17 df^ur 

18 ^^UTSS^ 

10 1, 10 2 m-^^m 

103 IS^ 

1 0 6, 1 06a SfTk^S 

1 0 7 

109 t-^ 

1 1 0 ji« 

112 '>xA;*-MJ 




7/ lP4Wi 



[04] 



^ ,110 



-102 



